The distribution and utilization of bamboo species in the mid-western and the far-western regions were recorded using various methods including Rapid Rural Appraisal (RRA) and Participatory Rural Appraisal (PRA) tools, field visits and specimen collection. Of the eleven genera of bamboo recorded from the regions, most of the species were found to be of indigenous types. In the mid-western region, 48 bamboo species were recorded: 18 identified at species level and 11 at genera level. However, 19 species could not be identified, although their local names were recorded. Similarly, in the far-western region, 31 species were recorded: 10 were identified at species as well as genera levels. In this region too, 11 species could not be identified, only local names were recorded. Greater diversity of bamboos exists in the hills than in the Terai belt of the regions studied. High Mountain districts such as Jumla, Dolpa, and Darchula contain considerably less quantity of large diameter sized bamboos (bans) than small sized diameter bamboos (nigalo). Although, in these regions, 18 uses of bamboo were noted, many species are mostly used for weaving. The development of bamboo resources in the regions can help reduce poverty, generate employment and sustain rural livelihoods.
B amboos, the perennial woody grasses are among precious natural resource of Nepal. They have intimately been associated with human being since time immemorial in the country and have become an integral component of rural farming system. They have pivotal role in the rural economy and thus, help sustain livelihoods of many rural households including socially and economically disadvantaged groups. It is difficult to imagine the rural economic scenario without them (Das, 2001; 2002 and 2003) .
The natural range of bamboo species extends from the plains of the Terai to the High Mountains (4000 m). They are distributed both in natural forests and farm land (Das, 1988) . Bamboos, which have versatile uses, are treated as multipurpose raw material from which almost anything can be manufactured both in the rural and the urban areas (Carter, 1995; Das and Seeley, 1996; Das, 2000) .
Bamboos in the natural forests are valuable not only for the local people and communities of the Terai and the Mid hills but also for those of the high mountains. However, many of the bamboo species in natural forests have been over-exploited to the extent that some have already reached in the state of extinction. Bamboos also serve as a good habitat and a source of food for various endangered wildlife species. But, due to biotic factors and grazing pressures in natural forests, bamboo forests have been decreasing continuously from many parts of the country. The problem is severe particularly in cases of those species that flower gregariously at an interval of 40 to 50 years.
Bamboos are among the important renewable natural resources that can reduce poverty if grown and managed on a sustainable basis. As such, their role in poverty reduction programme, which has been highly emphasised by the Government of Nepal (GoN) right through the Ninth and Tenth five year plans to the subsequent periodic plans is very crucial.
Although potential of bamboos for socioeconomic and livelihood development has been recognised, no comprehensive study has been conducted to explore indepth knowledge and information on distribution, use and identification of bamboos in Nepal. Some studies that have been carried out in scattered manners focussed only on the Eastern and the Central regions of Nepal.
The Department of Forest Research and Survey (DFRS) has initiated taxonomic work on bamboos from early eighties. However, such work is yet to be carried out in most parts of the mid-western and the far-western regions of Nepal. In this pursuit, the present study has been carried out in these two regions with a view to identify bamboos existed in the regions and to understand their distribution and utilization patterns.The information obtained will provide valuable input for development and management of bamboos, technology transfer from one region to another, and adoption of best utilization practices.
Materials and methods
This study was completed in two-years, between 2003 and 2005. The study area covered 19 of the 24 districts encompassed by the mid-western and the far-western regions of Nepal. The study area also included Khaptad and Bardiya National Parks. Before initiating the fieldwork, rigorous discussion and interaction were made and species information sheets, semi-structured questionnaires, checklists for key informants' interview and group discussion were developed. Questionnaires were pre-tested in two districts: Banke and Surkhet, and some minor revisions were made before applying in the field. Species information sheet was used to record the bamboo species that were located during the study.
Rapid Rural Appraisal (RRA) and Participatory Rural Appraisal (PRA) techniques and their tools such as focus group discussion, key informants' interview and semi-structured questionnaires were applied to collect required information. Concerned officials at District Forest Offices, Range Forest Offices and District Soil Conservation Offices, Community Forest Users, local knowledgeable persons, bamboo growers and craft-makers were consulted to gather information on distribution and utilization patterns of bamboos. Four participatory discussions were held in different parts of each district of the study area. On an average, twenty persons took part in each discussion session.
For the study purpose, the concerned districts were divided into two areas: forest land and farm land. Geographical boundaries of Village Development Committees (VDCs) were demarcated on the available maps and overlaid on the topographical and land use maps. Based on the information available from the staff of district forest offices, forest lands were demarcated into bamboo growing and non-bamboo growing areas and were accordingly, delineated on the maps. In each district, at least two natural forest sites and four villages having bamboos were visited to crosscheck the validity of the information acquired from discussion and questionnaires.
Specimens of both identified and unidentified bamboo species were collected from all the nineteen districts representing all ecological regions. The herbarium samples were collected from each studied district and specimen collection sheet was used to document the necessary information. These samples were brought to Kathmandu and identified with the help of local advisors and experts. A separate sheet was prepared for bamboos grown in national forests (community and government managed forests) so as to collect information on the distribution pattern.
Results and discussion

Distribution of bamboos
In Nepal, twelve genera and more than fifty species/ varieties of bamboo have been reported (Das 1988; Stapleton 1994; Das 1999; Das, 2004) . Although they have been believed to be widely distributed throughout Nepal, they are not as common in the regions studied as in the eastern and central regions. However, these regions possess a good diversity of bamboos. The field study also revealed the presence of a large number of bamboo species in the regions.
Distribution and utilization of bamboos in nineteen districts of the mid-western and far-western regions are presented in table 1. In these regions, more than 60 local names were enlisted for different bamboo species. However, there is confusion with the local names. In many instances, two different species bear the same local name, and in other instances, same species bear different local names. Bamboo species such as B. balcooa, B. nutans subsp. nutans, Drepanostachyum sp., Himalayacalamus sp. and Thamnocalamus sp. were commonly distributed in Baitadi, Doti, Dailekh, Pyuthan and Achham districts of the Mid hills. The forests of the Mid hills and High Mountains had a large number of small diameter sized bamboo species of the genera Drepanostachyum, Himalayacalamus, Thamnocalamus and Yushania. Jumla district is quite rich in nigalo species. Out of nine nigalo species in Jumla, only two species were identified at genera level. All these nigalo species were grown in natural forest. The list of bamboo species identified (genera and species level) is presented in table 2.
Distribution by district
Distribution by region
The far-western region had less diversity of bamboos in comparison to the mid-western region (Table 1) . More than 70 local names were enlisted in the midwestern region whereas only 40 local names were enlisted in the far-western region. This could be attributed to the higher forest cover and large number of new settlements particularly in the Terai districts such as Kailali and Kanchanpur in far-western region. Fewer number of bamboo species existed in the farm land of this region. B. balcooa, D. strictus and B. bambos were the commonest species in the Terai. The species such as B. nutans subsp. nutans was less frequently found in the districts of this region in comparison to the mid-western region. The midwestern region had B. nutans subsp. nutans clumps in sufficient quantity both in the Terai and Mid hills. Forty-eight species were recorded in mid-western region, in which eighteen were identified at the species level and eleven species were identified at genera level. Nineteen species were unidentified, although their local names were recorded in this region. Thirty-one species were recorded in far-western region, in which ten were identified at the species level and ten only at genera level. Eleven species were unidentified, only local names were recorded.
Distribution by physiographic region
There was a greater diversity of bamboos in the hills than in the Terai parts of the regions studied. This could be due to the fact that the cold climate of the hills is more suitable to the bamboos than the comparatively hotter climate of the Terai areas. The cold districts such as Jumla, Dolpa, and Darchula in the High Mountains had very small amount of large diameter sized bamboos. However, the natural forests of High Mountains (above 2200 m) were rich in bamboo resources and had several nigalo varieties. The large diameter sized bamboo species which were found in the Terai were also found in the Mid hills. Districts like Dailekh, Pyuthan, Rolpa, Achham and Baitadi of the Mid hills regions also had large number of small diameter sized bamboo species.
In the Terai, farmers had mostly grown bamboos on homesteads. They were grown in home gardens in conjunction with fruit trees and other timber species. In the Mid hills, bamboos were grown in gullies and edges of terraced land or homestead gardens in an intricate combination of fodder, fruit and multipurpose trees. B. nutans subsp. nutans, B. balcooa and Drepanostachyum sp. were the most common species on farm land of the the Mid hills. Unlike in eastern Nepal where farmers grow two to five species on farm land (Das, 1999) ; farmers grow only one or two species in these regions. The choice of species was based on the household demand. Usually, different bamboo species were grown to meet different household needs. This is to maintain supply even when flowering occurs. It was found that farmers often grew more than one bamboo species because of their different uses. The species such as D. hamiltonii was grown to produce edible shoots and fodder for livestock where as small diameter sized bamboos were grown for making woven-products.
The natural bamboo resources in Churia hills were depleted due to over-exploitation. The most commonly found species in the national forests of the Churia hills were: D. strictus, D. hamiltonii, B. nutans subsp. nutans and B. nepalensis. The forests of the Mid hills and the High Mountains had large number of small diameter sized bamboo species of the genera Drepanostachyum, Himalayacalamus, Thamnocalamus and Yushania, etc. These forests were in better condition where the population pressure was low and the forests having bamboo patches were protected in community forests (CFs). Many community forests had natural stands of bamboos. Most of these community forests were found in the Mid hills and High Mountains. However, the community forests of the Terai districts such as Dang, Bardiya, Kailali and Kanchanpur did not have any natural bamboo stands. Many of such community forests were planted with bamboos of large diameter size. A high level of interest was found in bamboo planting amongst forest user groups in the community forests, both of the Terai and the Mid hills.
Distribution in different types of land
Utilization aspects
The species utilised for making bamboo products in different districts of the mid-western and the farwestern regions are presented in table 1. There are no other species with as many uses as bamboos, except perhaps palms. Bamboo is commonly used for house construction, walling of huts, thatching and roofing, grain storage (bhakari), scaffolding, walking sticks, mats, basket making of different types, furniture, fencing material, handles for agricultural implements, and tool handles (Seeland, 1980; Das, 2002) . Bamboo leaves are an important source of fodder. Many bamboo species produce edible shoots, which are an important source of food. Its pickles are very popular among both the rural and urban households in the mid-western and the farwestern Nepal. Bamboo also has many small but important uses such as pots and pipe for homemade millet beer (tongwa), fishing rods, fishing traps, handicrafts, packing cases for tea and fruits, cages for poultry, pipes for water supply and irrigation, cradles, cart yokes, bullock carts, ladders, winnows, and sieves for cleaning grains. Bamboo shoots as vegetables and pickles are considered a delicacy by the people of hill ethnic origin in these regions and were becoming increasingly popular among the Terai ethnic groups. However, in these regions, uses of bamboo shoots were not common as in other regions of Nepal. Demand for bamboo shoots for consumption in urban areas has increased considerably in recent years.The branches are used not only for fencing, but also for construction of walls, partition of houses and roofing.
This study recorded eighteen uses of bamboo in these two regions. Woven-products were commonly found in all the districts studied. Many species of bans and nigalo were used for weaving. For instance, 36 species were used for making woven-products in the mid-western region. Majority of nigalo species were found to be suitable for weaving. Large bamboos: B. balcooa, B. nepalensis, B. bamboos, B. nutans subsp. nutans and nigalo species, Deu nigalo, Drepanostachyum sp. (Putro nigalo), Sadha nigalo were used in construction. There was a large variation in use pattern in these regions, yet the uses of bamboo were limited in the sense that only a few species were used for making many types of bamboo products.
Bamboos have medicinal value. In urban areas, bamboos are also planted as ornamental plants (Seeland 1980; Das 1988) . However, ornamental uses of bamboos were not common in these two regions. Bamboos are the best species for soil conservation as they form a mat-like structure above the ground and thus prevent seepage of soil water which, if it occurs at erodible sites, will result in mass movement of soil (Narayana, 1988; Howell et al., 1989) . But, use of bamboo and nigalo species for soil conservation work was almost nil in these regions.
The use of bamboo for house construction has considerably increased in recent years and its level of use varies with the availability and economic status of households (Das and Seeley, 1996) . Bamboobased furniture, which was rare, has increasingly become a common item, not only in rural areas but also in cities like Nepalganj, Dhangadhi, Surkhet, Mahendranagar and Ghorahi of these regions. As the urban centres are expanding in size with increased industrialisation and migration of people from rural areas, more and more houses are being constructed in urban areas. As such, demand of bamboo had increased significantly for scaffolding and construction purposes in urban areas.
Conclusion
The study suggested that there is a great potential for bamboo development in the mid-western and far-western regions of Nepal as there are large number of bamboo growers, and forests have rich bamboo diversity. There is an increased interest among people in the use of bamboo for income generation. The development of bamboo resources can help to reduce poverty, generate employment and sustain rural livelihood. Still, there are many unidentified species, which needs further study for their taxonomic identification. 
